The purpose of this paper is to attempt to incorporate into that model one of the most conspicuous and important changes in the U.S. economy in the last 50 years, the rise in labor market participation for married women.
2 Goldin [1990, p.10] , for example, shows that the participation rate in the labor force for all women grew from 19 percent in 1890 to 60 percent in 1990 and that the participation rate for married women rose even more, from 5 percent in 1890 to nearly 60 percent in 1990. By 2002, in fact, the labor force participation rate for married women was 67 percent. This paper modifies a standard life-cycle model to include women's labor supply decisions, estimates key parameters of the new specification, and attempts to assess the significance of rising female labor market participation for aggregate national saving in the U.S.
In general, technological progress tends to push the standard of living for U.S. households steadily upward, and in this context it is somewhat surprising to find a trend away from home production -in other words, to find households, despite their growing prosperity, willingly giving up the amenities of home production of services such as food preparation, housekeeping, and childcare. If we are to bring female labor force participation into the life-cycle model, we must be able to analyze the tradeoff that households face: as a woman joins the labor force, she raises her household's earnings; however, as she devotes more hours to market work, she almost surely reduces her time allocation to home production. This paper first presents a life-cycle model that incorporates the time allocation decision between home production and market work that married women, and their families, face.
It is difficult to measure the value of home production: survey data and macroeconomic time series (including the National Income and Product Accounts) rely on recording market transactions; so, conventionally they omit home production. We have, consequently, directly available only part of the information that we would like for the study household choices: household earnings (and GDP) fully reflect increases in female labor force participation, but there is little data on corresponding diminutions in home production. This paper follows, therefore, an indirect approach: it attempts to use its theoretical framework in combination with microeconomic data from the Health and Retirement Study (HRS) to estimate net gains in household resources (i.e., additional market earnings less the value of sacrificed home production) when women join the labor force -distinguishing net from gross resource gains for individual households on the basis of size of the households' subsequent accumulations of wealth for their retirement.
Finally, employing the new model and parameter estimates, we simulate the effect of increased female labor market participation on the average national savings rate. A feature of this paper is that savings behavior enters our analysis twice: first, our strategy for identifying the value of lost home production for women who join the labor force relies upon microeconomic data on savings behavior; second, we simulate the macroeconomic effect of women's labor market participation on the U.S. aggregative average propensity to save.
The following examples illustrate our strategy for obtaining measurements of the value of changes in home production, and they also suggest why we think that female labor force participation could influence a nation's overall saving rate. (i) In a "traditional" household, suppose a husband works two-thirds of his adult life, earning $900,000, and his wife never does market work. Suppose the household saves $300,000 for retirement -seeking to hold the level of its consumption constant. (ii) In a second traditional household, the husband alone works outside of the house -for two-thirds of his adult life -and he earns $1,800,000. Assuming preference orderings are homothetic, suppose the second household saves $600,000 for its retirement. (iii) In a third, "modern" household, the husband works for two-thirds of his adult life and earns $900,000, and his wife works outside of the house and earns $900,000. As she participates in the labor market, the wife drastically cuts back on her home production. The household purchases market replacements for the lost services. Suppose the replacements cost $900,000. Since the household's "net" earnings are the same as the first household's, suppose that it saves $300,000 for retirement, too. This paper's analysis depends on a comparison of such varying cases. In particular, we argue that the fact that accumulated saving in the last case may resemble that of household (i) rather than (ii) can provide information on the magnitude of lost home production. Our reasoning is that households with the same net-of-lost-home-production earnings should want the same net worth at retirement; thus, similar observed net worth for two households and dissimilar gross earnings implies the need for home-production valuations that bring net earnings into equality. Conversely, from a macroeconomic perspective, the fact that case (iii) has recently become more widespread suggests one reason why the ratio of national savings to earnings may have fallen: a standard measure of national saving is the ratio of aggregative saving to aggregative gross output; however, life-cycle theory tends to imply that the ratio of aggregative savings to "net" earnings should remain constant -and the discrepancy between aggregative net (of sacrificed home production) and gross earnings has presumably grown in recent decades.
The organization of this paper is as follows. Sections 1-2 present our life-cycle model. Section 3 discusses our data. Section 4 presents our parameter estimates. Section 5 considers the possible impact of increased female labor force participation on the aggregative average propensity to save. Section 6 concludes.
The Model
Sections 1-2 present a life-cycle model of an individual household's behavior. We show that the model leads to a regression equation
where NW is , Y M is , and Y F is are, respectively, net worth for household i at age s, the present value at household age s of the lifetime earnings of the household's adult male, and the present value of adult female's lifetime earnings; where θ ∈ (0, 1) and σ are parameters that we will estimate; where κ(.) is a known function; and where is is a regression error reflecting, say, measurement error in NW is . Specification Focus on a single household that lives over ages t = 0 to t = T . It has market consumption c t at age t. The household includes a man and wife. The man earns y m it , after taxes, at age t, inelastically supplying labor. Until retirement, the wife works fulltime as well. However, she divides her work time between labor force participation and home production. Let h f t ∈ [0, 1] be the fraction of the week that the woman works in the labor market, and let 1 − h f t be the fraction of her work-time that she devotes to home production. She earns an aftertax wage rate w f it for each week of market work. At exogenously specified age R (but see below), the household retires, y m it drops to zero, and so does h f t . The aftertax market real interest rate is r. Household i determines its life-cycle behavior from
subject to:ȧ t = r · a t + y Following much of the literature, assume isoelastic preferences:
Assume A it > 0 is exogenously given and
In the terminology of equation (1),
Section 2 discusses the precise link from model (2) to regression equation (1) .
Discussion of the Specification
We close this section with observations about the generality of our specification (though we leave until the end of Section 2 a discussion of the asymmetry of our treatment of men and women).
Heterogeneity. Our specification allows a great deal of heterogeneity among households -i.e., men can have different earning abilities, y m it ; women can have different market opportunities w f it ; and women can have different efficiencies in home production, A it . The model, therefore, predicts that some married women will work in the labor market more hours than others. For example, in comparing two households, if the man in the second earns twice as much, his wife has twice the wage rate, and his wife is twice as good at home production, the model predicts that women in both households will supply the same number of market hours. In contrast, if the man in the second household earns twice as much, his wife has twice the wage rate, but his wife is no better than the first wife at home production, the model predicts that the woman in the second household will allocate more hours to labor market participation. We could elaborate our utility function to incorporate differing numbers of children at different ages (e.g., Laitner and Silverman [2005] ), and A it could be higher when more children are at home. The role of children remains a topic for future work.
Endogenous Retirement. Although we assume that retirement age is exogenously given, future work will endogenize it (see, for instance, Laitner and Silverman [2005] ). In the meantime, our regression analysis below does take the possible endogeneity of R i into account.
Time-Allocation Limits. One might want to impose a constraint
The idea of a lower limith > 0 might be that there are fixed costs to having a market job at all -for both an employee and an employer -so that labor force participation with very short hours almost never occurs. This paper ignores such a possibility -in part because very low female earnings have little weight in determining θ in equation (1) .
The idea of an upper bound might be that employers often must, by statute, pay overtime wages for a workweek exceeding 40 hours and are reluctant to do so. In practice, however, a worker might take a second job. What seems at least as likely is that an ambitious employee might work extra hours per week "off the clock" in order to secure future salary raises, promotions, etc.
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Perhaps a more plausible obstacle constraining time allocation is as follows: due to coordination problems with other workers, efficiency costs to frequent startups, and advantages to finishing tasks promptly without requiring many workers to incur learning costs for the same project, employers might in practice offer a higher wage rate to full-time employees than to part-time workers. In other words, for someh, we might have
This could, for instance, lead a woman who would otherwise prefer a market job for 25 hours per week to select a 40-hour per week job instead (because of a lower wage rate for the former), and it would complicate our solution in the next section. Our data set (see below) does not provide information on work hours (before 1992), and we leave this issue as a topic for future research.
Solution of the Model
Model (2) presents a concave dynamic maximization problem with convex constraints; therefore, the conventional first-order conditions of optimal control theory determine the unique solution. Drop the subscript i for convenience in this section.
Define
Then one can transform model (2) into max
subject to: 
The following conditions are necessary and sufficient for an optimum:
Consider the optimum. Conditions (i) and (iii) show λ t > 0 all t; thus, (v) implies
From (i),
Taking logs and then time derivatives,
. Suppose that the household is retired at age s. Integrating both sides from 0 to s,
Multiply every term in (iv) by e −r·(t−s) . Then
Integrating the first and last expressions from t = s ≥ R to t = T , using the fundamental theorem of calculus, noting equation (11), and noting that R ≤ s means the first three right-hand side terms are zero, we have
On the other hand, integrating the extreme left and right sides of (13) from t = 0 to t = T , we have
Since λ t > 0 all t, condition (ii) implies
Then
hence,
where
Note that since ξ > 1, we have
Returning to (15) , substitution from (17) yields
We are now ready to deduce equation (1) . Continue to assume that the household that we are considering is retired -i.e., s ≥ R. Using (5), (14), and (20), we have
After substituting from (12) , cancel e r·s and z 0 from the top and bottom on the right side. Define
Calling the ratio on the right-hand side κ(s, σ), we have
Taking logs of both sides, we have equation (1).
Discussion of Result
Given homotheticity of preferences, a natural outcome to expect might be that for a given s,
For a household with a non-working wife, (23) and (24) are identical. With a working wife, the two are different. Indeed, our model implies that the left-hand side of (24) is not constant -rather it will decline with increases in Y F s . The National Income and Product Accounts omit home production from output. Once one neglects the value of home production, it is easy to overlook the consequences of its absence. Our analysis implies that such a mind set will tend to cause one to perceive a drop in private wealth accumulation during periods in which women reduce hours of work at home in preference for market jobs: if Y 
Men and Women's Roles
Our analysis assumes a set workweek for men and for women (perhaps emerging from a labor/leisure choice beyond the scope of this paper); it investigates the allocation of time within that workweek between labor force participation and home production. In the mathematics above, the time allocation problem -for women -is static: essentially, at each household age t, a woman chooses h
and male earnings w A justification that we prefer, however, is as follows. Suppose that men and women are not perfect substitutes in home production. In fact, let household utility be
Suppose that in practice, both sexes devote time to both labor force participation and home production. Solving the analogue of (25) for men,
A symmetric treatment of men and women stemming from (27) would lead to a version of (1) with
and the last expression is positive, we haveθ ∈ (0, 1). As we estimate θ from equation (1), one could interpret our value as actually determiningθ from (31). In addition to treating males and females symmetrically, the second justification has several advantages. First, it recognizes the fact that men, as well as women, provide some home production. Second, it is compatible with a comprehensive definition of the workweek. For example, a woman participating in the labor market 40 hours per week could be providing 20 hours per week of home production as well, for a total workweek of 60 hours. When our model can encompass such a long workweek, even "full-time" participation in the labor market is fully compatible with our first-order condition (e.g., Hamiltonian first-order condition (ii)) for home production.
Data
We use data from the Health and Retirement Study (HRS) to predict lifetime earnings of men and women, and household net worth. We assume a gross-of-tax real interest rate of 5 percent per year. 4 Our income tax rate, τ = .15, comes from government spending on goods and services less indirect taxes.
5 Thus, we set r = .05 · (1.0 − .15) = 0.0425. This paper's focus is married couples.
Household Net Worth
We use the original survey cohort from the HRS, consisting of households in which the respondent is age 51-61 in 1992. 6 In each survey wave (i.e., 1992, 1994, 1996, 1998, 4 Suppose that we calibrate our real interest rate from a ratio of factor payments to capital over the market value of private net worth. For the numerator, NIPA Table 1.13 gives corporate business income, indirect taxes, and total labor compensation. The first less the other two is a measure of corporate profits (net of depreciation); the ratio of profits to profits plus labor remuneration is "profits share." Multiply the latter times corporate and noncorporate business income plus nonprofit-institution income, less indirect taxes. Add the income of the household sector (see NIPA 6 Age in this case refers to the age of the household's "principal respondent." For a couple, the "principal respondent" can be either male or female -and the survey incorporates the principal respondent's spouse. 2000, 2002) , the HRS obtains a complete inventory of each household's assets (including own home, other real estate, automobiles, bank accounts, stocks and bonds, equity in own business, and equity in insurance) as well as debts. Prior to retirement assets include value of defined contribution pension accounts but not the capitalized value of future defined benefit pension rights; thus, we restrict our analysis to the net worth of retired couples. After retirement, the HRS asks households about their pension and Social Security Benefit flows -collecting information separately for husbands and wives on up to three pensions, three annuities, and Social Security Benefits.
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For our regress in Section 4, we exclude couples with either member under age 50, with males over 74, and with females over 80. 8 The median male retirement age 1990-2000 is 62, and we restrict our sample to males who retire at ages 56-68 and to couples with 6 years or less difference in age (see below). a. Sample is households of all "financial respondents" with valid net worth from original sample HRS. b. Sample is above intersection married couple with both spouses alive, husband at least one earning observation, currently retired, retirement age 56-68, 9-24 years of education, current age 50-74; wife never worked or retired, with linked Social Security earning record, 9-24 years education, current age 50-80. See text. Table 1 presents details on our sample's net worth. Clearly private pensions and Social Security Benefits are important components of net worth at ages near retirement.
Male Lifetime Earnings
The HRS links to their Social Security Administration (SSA) earnings histories participants who sign permission waivers. An individual's "earnings history" includes annual data on his/her number of quarters with Social Security coverage and his/her Social Security taxable earning amount. Each history runs 1951-91. The HRS survey waves for 1992, 1994, 1996, 1998, 2000 , and 2002 collect previous year's earnings (but see below) and hours for all individuals. Two great advantages of the SSA linked data are that (i) even for a 61 year old in 1992, the SSA history includes earnings back to age 20, and (ii) the SSA data provides administrative-record quality observations. Disadvantages are (a) the Social Security System does not cover all jobs; (b) Social Security records do not include work hours; 9 and, (c) histories are right-censured in some cases because they only track earnings up the to year's statutory maximum subject to the Social Security tax.
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Our procedure for characterizing male lifetime earnings is as follows. We are willing to assume that men typically work full time. Our SSA linked earnings histories do not cover all jobs (especially in early years) and are subject to right-censuring in a large number of cases; thus, from all available positive (see below) male earnings observations, we estimate an earnings dynamics model, using a random-effects panel data specification and maximum likelihood methodology that takes account of censuring, and we use the model to impute male earnings prior to 1992. After 1992 (when part-time work prior to retirement might occur), we employ earnings from the survey. Appendix I provides a detailed explanation.
Since our data registers take home pay, we multiply earnings at each age by the year's ratio of NIPA total compensation to NIPA wage and salary accruals. Then we subtract employee and employer Social Security taxes and income taxes at our constant rate of .15. Table 2 presents information on the distribution of male lifetime earnings. Column 1 includes all men who were married at one time, had at least one annual earnings figure that passed our screens (see Appendix I), had 9-24 years of education and a valid retirement age (see Appendix I), and had a retirement age between the ages of 50 and 69. Column 2 further restricts the sample to men who have at least one earnings observation and appear in Table-1 households. 9 Although the histories do annually report quarters of coverage, the definition of a "covered quarter" changes over time and is not directly related to work hours (e.g., Social Security Administration [2002, tab 2.A7]). 10 The SSA also provides linked W2 tax reports annually 1980-91. Although the W2 records are right-censured for confidentiality, the upper limit is substantially higher than the Social Security earnings cap -$125,000 for earnings under $250,000, $250,000 for earnings under $500,000, and $500,000 for earnings above that amount. In practice, we assume right-censoring at $125,000 for all W2 amounts at or above $125,000. The W2 amounts include non-FICA earnings -and separately identify the latter. They omit some tax deferred pension amounts. Although they also omit self-employment earnings, they identify Social Security measures of the latter. In practice, an individual may have multiple jobs, and we add the corresponding W2 amounts. a. Sample is males with 9-24 years of education, age 50-74, at least one earn observation. b. Sample is one male per household from column 2, Table 1 .
Female Lifetime Earnings
We are unwilling to assume that women necessarily work in the labor force full time until retirement. As for men, we estimate a conventional earnings dynamics equation and use it to impute replacements for right-censored observations. We take all other observations, including zeros, directly from the data. Appendix I provides details.
Since we are not imputing substitutes for zeros (or very low reported earnings figures), we make an additional correction to the data as follows. We re-estimate our earnings dynamics equation using all positive earnings values (even the lowest). If a respondent reported that she had previous years of non-FICA employment and the number of years, we impute such earnings using the second earnings dynamics equation. See Appendix I for details.
Finally, as in the case of males, we multiply earnings at each age by the year's ratio of NIPA total compensation to NIPA wage and salary accruals. Then we subtract employee and employer Social Security taxes and income taxes at our constant rate of .15. Table 3 , column 1, presents information on the distribution of lifetime earnings for women with 9-24 years of education, a usable retirement age, linked SSA data (or a survey response indicating no labor force participation prior to 1992), and a retirement age 50-69. As with men, all figures are present values at respondent age 50 and 1984 dollars. Column 2 restricts the sample as in Table 1 . Column 3 recomputes column-2 present values at age 50 for the husband (see below). 
Regression Outcomes
We estimate θ = 1/ξ from equation (22) using our HRS data, including linked Social Security earnings records. We use a subsample consisting of married couples with both spouses surviving yet retired. The latter enables us to compute the capitalized values of household private pensions, as described in Section 3. We assume that all households have the same parameters ξ, γ, and ρ; hence, θ and σ are the same for all families.
For household i of age s, with s ≥ R i , equation (22) is
Note that for the denominator on the left-hand side we need both Y M and Y F in present value at the same date -i.e., household age s. Henceforth, we take a household's age to be the husband's age. It is convenient to have all lifetime earnings at a common household age, namely, 50; so, we use the fact that
Similarly, we rewrite the right-hand side of (22') as follows: 
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Since the denominator of this term is independent of i and s, we fold it into the regression constant. It is easy to perform the integration in the numerator -i.e.,
The latter expression creates problems near σ = 0 -at σ = 0, one needs to evaluate the ratio using L'Hospital's rule. To avoid such computational complexities, we evaluate the integral numerically (using trapezoidal integration with 1000 equal intervals). Standard recent mortality tables for the U.S. imply an average male life span of 74 years and an average female life span of 80 years. We simply assume certain life spans of these amounts. There remains an issue of which life span to use in computing years left to live (i.e., T − s) in the numerator integral of κ(s, σ). Our resolution is based on the "equivalent adults" consumption rule implicit in the Social Security System: the System's benefit formula assumes that a retired household with two adults needs 150 percent as many dollars for expenditure as a single-adult household. If the wife in our analysis is age s f when her husband is age s, if φ(s, i) ≡ min{75 − s, 81 − s f }, and if ψ(s, i) ≡ max{75 − s, 81 − s f }, the numerator that we ultimately employ is
This paper's actual regression equation is
where β 0 , ..., β 18 are parameters to be estimated; where β 1 estimates θ and β 2 estimates σ; and where X isj is a time dummy for HRS wave 1994, 1996, 1998, or 2002 (2000 being omitted since the equation has a separate constant β 0 , and there are no observations from the 1992 wave in our subsample) or a time dummy for age of male retirement. 11 The median age for male retirement is about 62, and we restrict our sample to households with husbands retiring at ages 56-68. If retirement age is an exogenous variable, the latter dummies are superfluous to our estimation; conversely, they are potentially important if retirement age is a choice variable. We also restrict our sample to couples with husbands and wives no more than six years apart in age.
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The assumptions of our model imply that we expect an estimate, say, β 1 ∈ (0, 1). Similarly, (21) implies
We assume r = .0425. The existing literature frequently sets ρ ≈ .01 and γ = 0 to -1, and we therefore expect β 2 ∈ [−0.01, −0.03]. Table 4 presents our regression results. 13 Columns 1 and 3 present nonlinear least squares regression outcomes; columns 2 and 4 present results for nonlinear feasible generalized least squares -correcting for the error correlations across observations for the same household from different survey waves. Appendix II outlines the steps for the FGLS estimation.
The outcomes should be viewed as preliminary at this stage. The estimates of theta fall in the range .26-.36. Assuming asymptotic normality, a 95 percent confidence for theta is (-0.02, 0.62) based on column 2, and it is (-0.06, 0.59) based on column 4. For sigma, a 95 percent confidence interval is (-0.04, 0.02) based on column 2, and the same based on column 4. In all cases, these overlap the set of values that we expected. The estimated intervals are, however, somewhat wide, and future work will seek to enlarge the sample (by including HRS data collected in 2004, for example) and to include additional covariates.
Discussion
Our most surprising finding is the small magnitude of our estimate of theta. Table 4 implies that as a wife enters the labor market, her household's loss of home production services is only about 30 percent as much as her market compensation; thus, the household's net gain as she finds employment outside the home is about 70 percent of what she earns at her new job.
In general, presumably changes in technology have gradually increased the marginal product of market work relative to home work. Equation (16) and our estimate θ = 0.30 imply that for every one percent increase in w f t relative to A t , h f t should increase 42.9 percent; hence, women's labor hours should have grown slowly over time. That has not been the case in practice (e.g., Manuelli et al. [2003] ). An alternative scenario, for which some social commentators have long argued, has social and cultural norms and economic discrimination blocking women's progress in the labor market until revolutionary changes in attitudes after World War II. In that scenario, slow but persistent advances in 12 Recall that we model time allocation for dual adult households, where the adults have overlapping life spans. 13 We ran OLS regressions imposing values of θ = 0.0, 0.1, 0.2, ..., 1.0 and σ = −0.20, −0.19, ..., 0.0, 0.01, 0.02 and set our NLLS starting (θ, σ) to minimize the OLS sum of squared residuals. 
National Saving
The ratio of gross private saving in the U.S. to GDP, what we refer to as the average propensity to save, or the APS, rose from 0.17 in 1959 to 0.19 in 1979, but it fell to 0.14 in 1999. The introduction to this paper suggests that increases in the labor force participation rate for women conceivably played a role as follows: a household's saving behavior should be related to its earnings net of expenses -including expenses for replacing lost home production as women choose to work outside their home -whereas measured GDP is proportional to earnings alone; hence, the APS, which equals saving divided by GDP, may have fallen recently as growing replacement expenses caused the numerator to expand more slowly than the denominator. This section provides a quantitative assessment of this hypothesis.
With homothetic preferences, if the economy, for the sake of argument, is always in a long-run steady-state equilibrium, a household's saving at age x should be proportional to the present value of its lifetime resources.
14 This paper shows that an accurate measure of a household's lifetime resources is
where Y M (t) and Y F (t) are the present value at fixed household age, say, 50, for a man and his wife if the household begins at time t. The household's saving at age x would be, say,
with s(x) depending only on age. Assuming that earnings grow with technological progress at rate g and that population grows at rate n, that Y M (t) and Y F (t) reflect average earnings within a given birth cohort, and that each household's life span is T years, we have
Thus,
If labor earning's in total are a constant fraction of GDP over time, we have
Call women's share of total earnings
Together lines (35)- (37) imply
To determine the quantitative impact of changes in f (t), Table 5 compares male and female labor earnings in 1959, 1979, and 1999. We use Census micro-data from the Integrated Public Use Microdata Series (IPUMS).
15 For each year, we have a one percent sample of the U.S. population. We compute the average wage income for men and for women who are 22-62 years old -using all men and women, including those who work and those who do not (entered with zero earnings).
As one might expect, the change in female earnings relative to males is stark. In the 1960 Census, a man earned on average about four times (3.97) as much as a woman. By 2000, however, the ratio had fallen to less than two (1.80). As a share of total labor income earnings by the adult population, women account for only 20 percent in the 1960 Census, while they made up more than 35 percent in the 2000 Census.
Comparing 1959 and 1999, equation (38) then implies
If θ = 0, changes in female labor force participation would have had no impact upon national saving -the ratio in (39) would be 1.0. If θ = 1.0 -so that each dollar of a woman's market earnings lead to a dollar less in home production -the saving rate would have fallen 19 percent because of the change in female participation. According to Section 4, θ ≈ 0.3; thus, the APS should have fallen about 5 percent due to participation changes.
Using θ = 0.3, increasing female labor force participation 1959-99 should, according to our illustrative calculations, have caused the APS to decline 2.5 percent; from 1979-99, the decline should have been an additional 2.5 percent. Data at the beginning of this section shows an actual 11 percent increase in the APS 1959-79 and a 30 percent decline 1979-99. Evidently the actual changes are very large relative to the model's predictions. Although the dynamics of the adjustment following changes in f (t) could lead to greater short-run changes in the APS(t) than our simplified calculations imply, our low estimate of theta in Section 4 precludes a large ultimate effect.
Conclusion
Employing data from the Health and Retirement Study 1992-2002, as well as linked Social Security earnings records 1951-91, this paper attempts to assess the value to households of lost home production from women's entrance into the labor force. Section 4 presents our estimates. We find losses about 30 percent as large as female market earnings, implying a 70 percent net gain from women's market employment.
Our assessment of the value of lost home production is too small to explain substantial long-run declines in private saving. It has the interesting implication that recent gains in the U.S. GDP stemming from growing female labor force participation largely represent true improvements in the standard of living rather than substitution of market production for home production of the same value. Our 30 percent estimate may also shed light on the nature of the mechanisms and forces affecting the dynamic adjustment in the U.S. economy in the last 50 years toward higher labor force participation on the part of married women.
Male Earnings. As stated in the text, we assume that males work full time until they retire. We first estimate a standard earnings dynamics regression model.
For male h of age s, let y hs be "real" earnings (nominal earnings deflated with the GDP consumption deflator, normalized to 1 in 1984), and let X hs be a vector including a constant, a quartic polynomial in years of work experience, and time dummies. We think of the polynomial as capturing the accumulation of human capital through work experience, and we think of the time dummies as registering the impact of macroeconomic forces of technological progress. We have one additional constant, a dummy for SSA observations. To economize on parameters for the computations, we employ a linear spline for our time dummies -with constant rates of growth for 1951-60, 1961-65, 1966-70, 1971-75, etc . Our regression equation is ln(y hs ) = X hs · β + u h + e hs .
The regression error term has two components: an individual specific random effect u h , and an independent, non-specific random error e hs . In fact, we have one random error, e hs , for observations prior to 1991 and another,ē hs , for observations after 1991.
Let the term of the overall likelihood function for equation (1) that applies to individual h be L h . Each individual has three types of observations: i ∈ I h earnings figures from the SSA history that are not right-censored; j ∈ J h from the SSA history that are right-censored; and k ∈ K h from the HRS public datasets 1992-2002 (never subject to right-censoring). Assume that u h , e hs , andē hs are independent normal random variables with precisions h u , h e , and hē. Let the normal density, say, for u, be φ(u, h u ), and let the corresponding normal cumulative distribution function be Φ(u, h u ). Define
Our estimates of (β, h e , hē, h u ), which we call (β,ĥ e ,ĥē,ĥ u ), come from
For individuals with no right-censored observations, one can evaluate L h in closed form; otherwise, we use numerical integration. We minimize the log likelihood function with 1 Newton's method.
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Earnings Data. To minimize complications from mixing full-time and part-time work, we omit observations from ages above 60 or past the man's reported retirement age. Similarly, we drop annual earnings amounts below 1500 hours × statutory minimum wage, and we drop SSA observations from years with less than four quarters of work. We assume that earnings begin at age S = max{years of education + 6, 16}. We drop observations from ages prior to S + 3. Technically the HRS asks earnings and hours for the preceeding year, but we find it plausible that respondents report amounts for the current calendar year; thus, we assume survey earnings refer to 1992, 1994, etc., rather than 1991, 1993,.... As protection against coding errors, we drop earnings observations above $1 million. As our focus is couples, we omit single men.
Male Parameter Estimates. Table A1 presents our parameter estimates. As indicated in the text, we provide separate estimates for four education groups.
Retirement. Construct the retirement age of male h, R = R h , as follows: if he retires in 2002 or before and supplies the date, use it to set R; if he is retired in one wave but not retired in the preceding wave, set R equal from the date of the second wave; if he has not retired by 2002, set R from his expected retirement age; and, if dies without retiring, set R from his previously expected retirement age.
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Lifetime Earnings.
We predict annual earnings from our regression equation, generating (y S , y S+1 , ..., y R ). For ages x with SSA earnings that are not right-censored and that pass our data filters above, we substitute the actual SSA earnings figure for the imputed value of y x . We compute annual earnings from 1992 onward by linearly interpolating and extrapolating from y 1991 and survey data. The last step is meant to capture possible part-time work in years immediately before retirement.
We predict as follows. From our regression equation, we have
Given the large sample size in our regression, we simply set β =β. Since e t is an independent random variable, assumed normally distributed, in the SSA sample we use σ e ≡ 1/ĥ e , etc., to set 1 This paper's calculations use Compaq Visual Fortran 6.6. The minimization employs Newton's method (IMSL routine DUMIAH); we evaluate Φ(.) with IMSL function DNORDF, and we evaluate the integral for u with a 21-point Gauss-Kronrod rule (IMSL routine DQ2AGS) -truncating the bounds of integration at plus and minus six standard deviations from 0. Our version of Newton's method employs user-specified first and second derivatives. For individuals with right-censored observations, the derivatives require numerical integration.
2 Actual analysis in Section 4 uses only surviving men who report they have retired.
The middle term in the prediction formula is the most complicated. The data provide a vector of points z i , a vector of intervals Z j with Z j = [z j , ∞), and a vector of points z k . Letting f (.) be a density function, we have
The statistical model implies
Integrating with respect to u generates the marginal density f ( z i , Z j , z k ); hence, we have Female Earnings. We are unwilling to assume that women necessarily work in the labor makret full time; thus, our imputation procedure is more selective than the one that we use for men.
We use the same earnings dynamics equation as for men, though for each education group we estimate the equation twice for women. First, we employ the same filters as in the case of males -calling this our "exclusive sample." For each earnings figure at the censoring limit, we use the maximum of the limit and the prediction from the first earnings dynamics equation. Table A2 presents our earnings dynamics equation coefficient  estimates. 3 Second, we enlarge our data set to what we call our "inclusive sample." This includes ages from S up to retirement, earnings below 1500 hours × statutory minimum wage, and those with less than four SSA quarters of work. In 1996 the HRS inquired about number of years of non-FICA employment and the corresponding dates. We predict non-FICA earnings for jobs prior to 1980 (after 1980, our data includes non-FICA earnings) with the second earnings dynamics equation (and the prediction steps described above). If the survey reports, for instance, two years of non-FICA work 1955-58, we impute an annual amount for each of the four years but multiply predicted values by one half. If a non-FICA prediction overlaps an observation in the data, we sum the two. At time t, let s = s(i, t) be the age of household i. Define
For each household i, we have observations for a set of times T (i).
Step 1. We obtain a consistent estimate of β from β = arg max
e(i, t, β) · e(i, t, β) .
Step 2. We generate a set of residuals e it = e(i, t, β). Equation (34) shows the residuals represent the sum of two errors, µ i and it . We obtain a consistent estimate of the ratio of variances . 4 See the preceding footnote. 5 See, for example, Gallant [1987, ch. 2] .
Step 3. For each i, let the t(i) × t(i) matrix Ω(i) have z off of the main diagonal and 1 on the main diagonal. Let e(i, β) be the (column) vector (e(i, 1, β), ..., e(i, t(i), β)). Then our FGLS estimate of β is β = arg max β i e(i, β) T · [Ω(i)] −1 · e(i, β) .
Forming a new estimate of s 2 from the residuals based onβ, the covariance matrix forβ is
where F i is the matrix with (18-element) row ∂e(i, t,β)/∂β for each t, t = 1, ..., t(i). 
